actual determinations of the blood volume and haemoglobin percentage. Some surgeons state that no case failing to react to gum is amenable to blood.
If, however, the delay between injury and treatment has been great, no measures avail. The tissues, especially those of the nerve centres, as shown by Colonel Mott, become so far damaged by the low bloodpressure and want of oxygen that recovery is impossible.
In actual practice, the following general procedure may be recommended:-If the patient is cold and fatigued by a long journey, try first, the ordinary measures of resuscitation, such as warmth, water to drink, and rest.
If little or no improvement in half an hour or so, 750 c.c. of warmed gum-saline, slowly into a vein.
This may probably be insufficient in amount. ThereforeIf some benefit in half an hour, more gum-saline.
If no result at all from the first injection, transfusionf of blood, if available.
But the evidence on the whole suggests that if gum-saline is ineffective, blood will be also useless, except in the rare cases where the loss of blood has been more than 75 per cent. of the total volume. By Dr. H. H. DALE, F.R.S.
Professor Bayliss has put before you in brief outline the conclusions of the Special Investigation Committee, appointed by the Medical Research Committee to co-ordinate work on " Shock and Allied Conditions" during the war. It will probably be of assistance to those who have not been hitherto in touch with the Committee's work, if I briefly trace its conflexion with the investigatiotILs 'and speculations which led to the views current before the war.
We need not spend more than a moment over the period before the &ays.of modern surgery. No difference was then recognized, of course, between the conditions which Crile and those who follow him have distinguished as " collapse " and " shock," and which surgeons working in France during the war have taught us to call "primary" and secondary " shock. Goltz, in 1870, gave his classical demonstration of "shock" in the frog, as a phenomenon of reflex inhibition. A blow on the exposed mesentery of the suspended animal caused arrest of the heart through the vagus, and loss of arterial tone, so that the blood tended to accumulate by gravity in the splanchnic area. I do not suppose that any better explanation has yet been given of the mechanism of fainting, or of the condition distinguishable from fainting only by greater severity and duration, which is variously called " collapse" or "primary shock"; a condition setting in rapidly after severe injury, pain or emotion.
The condition of "secondary shock," with which investigations in recent years have been almost exclusively concerned, was not readily distinguished fronm the "primary shock" or "collapse." Superficially they are very similar, and, as surgeons working at the Front in recent years have pointed out, may run into one another, so that the secondary appears to be an extension or a more gradual recurrence of the primary condition. It was natural, then, that the earlier writers should regard the whole sequence as a single phenomenon, and should regard reflex depression of the heart's activity as a central feature of shock in general. Attention was first diverted from the heart to the rest of the circulatory apparatus, in the search for a cause of secondary shock, by the publication of Crile's first series of experiments in 1899. Crile showed that the small output of the heart in this condition was not due to primary weakening of its activity, but to deficient return of blood to its chambers. He This was the position when the Shock Committee began their investigation. There were many who, following Crile, still maintained that lack of arterial tone was* the central characteristic of shock. Lockhart Mummery, for example, still maintained that the arteries were ,dilated, the'blood diluted, and the veins full. The Committee, however, as the result of direct questions put to surgeons at the Front, early came to the conclusion that the type of shock seen in clearing stations, which they were specially called upon to investigate, corresponded with that described by Malcolm, Henderson, Mann and others, in which the low arterial pressure was not due either to arterial relaxation or to weakness of the heart's action, but to oligaemia-deficient volume of the blood in effective currency. At the same time they were bound to realize than no satisfactory explanation was yet available of the cause of this condition. It was a paradoxical complex from many points of view. Arterial constriction niormally results in high, not low, arterial pressure; low arterial pressure normally causes dilution, not concentration of the blood. Further, the concentration was often obvious enough, but the apparent defect of blood volume was serious out of proportion to the loss of plasma which the concentration indicated.
I need not spend much time on the lines of inquiry which the Mr. J. D. MALCOLM.
I should like to thank Dr. Dale for the very kind way in which he has mentioned my views on shock. He dates these from 1905, but it was in 1893 that I first expressed the belief that the vessels contract in this condition,1 with the corollary that there must necessarily be a diminution of the blood in them.2 At that time it was also pointed out that certain poisons circulating in the blood create a widespread irritation of tissue, with contraction of the vessels, and it was suggested as " conceivable that death may be produced almost with the suddenness of shock"3 by such poisons. My contention is that, whether caused by an irritant circulating in the tissues or by direct stimulation of sensory nerves in the course of an injury, the vascular changes '"The Physiology of Death from Traumatic Fever," Med. Sod Trans., xvi, p. 192. 
